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African smallholder farmers
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Characterization of farm households and 
adoption of agro-ecological practices 
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Characteristics %

Apply chemical pesticides to cowpeas 88

Believe pesticides are harmful to people 93

Knows color label for highly toxic pesticides 11

Use face/nose mask to apply pesticides 24

Skin problems after spraying 73

Eye irritation after spraying 57

Awareness of beneficial insects 9

Table 1. Pest management characteristics in Benin

Source: Survey Data, 2015. Agyekum et al, 2016
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Socio-economic survey

• 675 farm households surveyed in Maradi, 
Tahoua and Zinder

• 19.5% women-managed farms

• average age of respondents 47.91 ± 12.85 y

• average hh size10.64 ± 5.31 individuals

• 50.1% of farmers are literate and have 3.60 ±
2.61 fields with an average area of 4.44 ±
4.18 ha per farm. 

• Land acquisition most often by inheritance 
(91.6%) and by purchase (33.9%) 

• predominant system millet + cowpea (93.9%) 
and millet + cowpea + sorghum (73%). 

• Average cowpea area 1.42 ± 1.62 ha with an 
average yield of 223.61 ± 171.86 kg / ha. 

6

Factor Cluster 1 Cluster 2 Cluster 3

Average cowpea yield 190.93±148.67 243.54±172.12 320.44±233.05

Cowpea surface 1.16±0.92 1.36±0.87 4.29±3.04 

years of experience cowpea 19.80±8.80 33.63±10.31 20.32±7.54

Average age 43.01±11. 64 55.67±10.11 42.35±11.61

HH numbers 7.82±3.47 13.18±2.66 13.74±5.61

HH in agriculture 2.64±1.59 5.18±2.66 6.42±3.14
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IPM 3.0 – three main pillars

Empowering farmers

Science-driven, nature-based solutions

Integration of innovations
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One of the most devastating insect pests of cowpea 

in Africa: the legume pod borer, Maruca vitrata

Attacks flowers and pods of various legumes, up to 80% yield loss, farmers 

resort to inappropriate pesticide applications



IITA is a member of the CGIAR System Organization. www.iita.org | www.cgiar.org

So, what science is needed??

Biodiversity studies: locally available natural enemies of Maruca vitrata in West Africa

Egg parasitoids

Trichogrammatoidea eldanae

Phanerotoma leucobasis
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Phanerotoma leucobasis

Braunsia  kriegeri

Lc: Lonchocarpus cyanescens

Ls: Lonchocarpus sericeus

Ps: Pterocarpus santalinoides

Pp: Pueraria phaseoloides

Tp: Tephrosia plathycarpa

Vu: Vigna unguiculata (cowpea)

Arodokoun et al, 2006

Non-host specific parasitoids, low and insufficient parasitism rates
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So, what science is needed??

Biodiversity studies: re-visiting the origin of Maruca vitrata

Evidence of South Asian origin supported by latest population genetic studies 
(Periasamy et al, 2015) 
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So, what science is needed??

Biodiversity studies: much larger diversity of specific and efficient hymenopteran parasitoids

Apanteles taragamae
Liragathis javana

Phanerotoma syleptae
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So, what science is needed??
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Experimental releases
Country Parasitoid # released

Benin Liragathis javana 49,000

Benin Phanerotoma syleptae 42,500

Burkina Faso Liragathis javana 35,000

Burkina Faso Phanerotoma syleptae 18,500

Niger Liragathis javana 27,000

Niger Phanerotoma syleptae 6,500

Ghana Liragathis javana 5,400

Ghana Phanerotoma syleptae 2,600

Nigeria Liragathis javana 27,200

Nigeria Phanerotoma syleptae 8,500

Mali Liragathis javana 12,000

Total 234,200
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… preliminary impact data from pilot sites !

Up to 86% pod borer population reduction at pilot release sites
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BUT there is no ‘silver bullet’ approach in IPM, all compatible 

technologies have to work together and in synergy
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Scaling of neem tea bag in Niger

• Game changer: use of easily 
transportable motorized mills 
(acquired during the initial 
activity phase) to grind the 
neem grains

• Saving time and reduce women 
drudgery

18
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Scaling of neem tea bag in Niger
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• Game changer: use of easily 
transportable motorized mills 
(acquired during the initial 
activity phase) to grind the 
neem grains

• Saving time and reduce women 
drudgery

• Currently three community-
based production units have 
produced 2774 neem tea bags, 
of which over 2300 already sold

• Strong cap dev activities
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Neem tea bag: SAWBO animation
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Empowering farmers: Farmer Interface App FIA
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• Smartphone App on Android guiding farmers to scout their cowpea fields 

to monitor and detect the attack by the brown pod bug

What is FIA-niébé and how does it work?
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• Smartphone App on Android guiding farmers to scout their cowpea fields 

to monitor and detect the attack by the brown pod bug

• Integrates a scouting algorithm guiding the farmer with voice commands 

(French for the moment, Hausa early next year) how to move randomly 

in the field and to check a number of crop plants, inspect them for pests 

(or damage symptoms), and press the right symbol to record 

presence/absence of the pest. 

What is FIA-niébé and how does it work?
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• Smartphone App on Android guiding farmers to scout their cowpea fields 

to monitor and detect the attack by the brown pod bug

• Integrates a scouting algorithm guiding the farmer with voice commands 

(French for the moment, Hausa early next year) how to move randomly 

in the field and to check a number of crop plants, inspect them for pests 

(or damage symptoms), and press the right symbol to record 

presence/absence of the pest. 

• This will allow FIA, independently from being connected to the internet, 

to calculate an intervention threshold and allow the farmer to make an 

informed decision about protective measures.

What is FIA-niébé and how does it work?
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IPM 3.0 – three main pillars

Empowering farmers

Science-driven, nature-based solutions

Integration of innovations
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Thank you !


